CO2 – 6 Cruise Plan

The purpose of this cruise is to initiate a deep-sea CO2 release experiment to study the effects of elevated CO2 levels on marine organisms.  Carbon dioxide levels in the ocean, especially the ocean's surface waters, are increasing due to the passive influx of carbon dioxide from the atmposphere, which are high due to the oxidation of fossil fuels.  Carbon sequestration in the deep sea by the direct injection of CO2 into the deep waters of the ocean may also elevate CO2 levels in deep water, with poorly understood impacts on deep-sea ecosystems.   

We will perform this experiment in 3100 m depth west of Moss Landing (waypoint CO2 3100 m = 123.00583 W, 36.7 N).  During this cruise we will deploy a set of experimental gear on the seafloor, collect samples of mud and animals, then release liquid CO2 into containers (corrals) placed on the seafloor.  Sensors (pH) will also be placed around the experiment.  

Samples collected will include sediment cores using small tube cores, suction samples of invertebrates, migrating infauna using emersion traps placed on the bottom, and grab samples using the robotic arm.  Sensors placed in the experimental site will include a current meter (ADCP) and several (5) CTD/pH sensors.  
We will deploy other experimental gear, including benthic respiration systems (2), a small benthic pH profiler, time lapse camera system, and small meiofaunal growth chambers (modified tube cores), and a hyperbaric fish trap / respirometer.  The fish trap, pH profiler, and growth chambers will be recovered during this cruise.  Gear will be deployed by benthic elevator (2 each), and the ROV.
	Gear Details
	 

	Sediment Cores
	Collect up to 32 per dive on each dive

	Meiofaunal Growth Chambers
	Normal tube cores modified to allow injection of tracers by squeezing plastic tube on side of core.  Incubate for 1 day, then recover

	ADCP
	Acoustic doppler current profiler - attached to elevator frame

	CTD / pH
	Seabird CTD / pH units (3 each) and AML CTD/pH units are inside a frame or deployment container - we will deploy by setting on bottom.  Recover during cruise II in Jan 05

	Emersion Traps
	FSU / LSU collaborators - Deployed by ROV from elevator - set carefully on bottom, leave in place until Cruise II Jan 05.  10 each

	pH Profiler
	FLU / LSU collaborators - deployed by ROV from elevator.  Set on bottom, recover by elevator at end of cruise I.  Measured pH in top 3 cm of sediment

	Suction samples
	We will collect benthic invertebrates (megafauna) and release them into small animal cages placed at various distances from CO2 pools.

	Time Lapse Camera
	Time lapse still images - deployed by ROV from surface - will be placed at strategic location for observing experiment - recover during Cruise II.

	Benthic Respiration system
	Deployed by ROV from surface - 2 each.  Set on bottom, recovery during cruise II

	Hyperbaric Fish trap
	Deployed as free vehicle from surface.  Deploy day 1, recover day 2 to deck, where fish will (hopefully) be studied for response to elevated CO2 levels using chamber as a fish respirometer.  Possibly deployed a second time during cruise.

	CO2 rings
	pvc pipe rings 15" id x 6" high for use as CO2 corrals (15 each)

	Elephant / Pizza Box
	The pizza box is a 2 x 3 ft acrylic box top to enclose a section of the seafloor.  It has an opening on the top where the snout of the elephant will insert.  The elephant is filled with liquid CO2, which dissolves and flows (as a dissolution plume) down its snout and into the pizza box, where it will bath the seafloor in acidic seawater.  We'll then remove the box and sample the sediment with tube cores.  Left in place until cruise II

	CO2 injection system
	Brewer's Co2 injection system will be used to deploy 45 l of liquid CO2 per dive during cruise I.


	Cruise I Plan
	
	

	Depart  ML
	12/13/04 7:00
	 

	Arrive CO2 3100 m
	12/13/04 13:00
	 

	Elevator Deployment w/ADCP
	12/13/04 13:00
	1.  Deploy benthic elevators w/ ADCP, experimental gear

	Dive 1 start
	12/13/04 14:00
	Short dive, if time allows

	 
	 
	1.  Dive to Elevator Location

	 
	 
	2   Position CO2 corrals

	 
	 
	3   Deploy 45 l liquid CO2

	 
	 
	4   Collect 32 sediment cores, if possible as time allows

	 
	 
	(2 h descent / ascent)

	Hyperbaric Fish trap deployment
	12/13/04 16:00
	Deploy fish trap as free vehicle - if allowed w/ ROV in water

	Dive 1 end 
	12/13/04 20:00
	 

	 
	 
	 

	Dive 2 start
	12/14/04 8:00
	Continue experimental setup

	 
	 
	1.  Position exp. Gear on seafloor

	 
	 
	2.  Collect 32 sediment cores

	 
	 
	3.  Deploy benthic lander

	 
	 
	4.  Deploy benthic respiration system

	 
	 
	5.  Deploy time lapse camera

	 
	 
	6.  Deploy CTD / pH sensors

	 
	 
	7.  Deploy Bernhard Cores

	 
	 
	8.  Deploy 45 l CO2

	Dive 2 end
	12/14/04 19:00
	 

	 
	 
	 

	Dive 3 Start
	12/15/03 7:00
	Continue exeprimental setup

	 
	 
	1.  Complete gear deployment

	 
	 
	2.  Collect 32 sediment cores

	 
	 
	3.  Suction sample collections for megafaunal cages

	 
	 
	4. Position megafaunal cages

	 
	 
	5.  Recover Bernhard Cores

	 
	 
	6.  Deploy 45 l CO2

	Dive 3 End
	12/15/03 19:00
	 

	 
	 
	 

	Dive 4 Start
	12/16/04 6:30
	Continue exeprimental setup

	 
	 
	1.  Collection - megafauna for animal cages

	 
	 
	2.  Sediment cores - 32

	 
	 
	3.  Deploy 45 l CO2

	Dive 4 End
	12/16/2004 18:30
	 

	 
	 
	 

	Dive 5 Start
	12/17/2004 5:30
	IF NECESSARY:   ~1.5 h bottom time, max

	 
	 
	1.  Release CO2 (45 l)

	 
	 
	2.  Other short term activities

	Dive 5 End
	12/17/2004 11:00
	 

	 
	 
	 

	Depart Site for ML
	12/17:2004 11:00
	 

	Arrive ML
	12/17/2004 17:00
	If we are pressed for time, we've requested an late return at 0130, 12/18/04


There are several collaborators participating in this cruise:
Dr. Joan Bernhard, WHOI

Dr. David Thistle, FSU

Dr. Kevin Carman, LSU

Dr. John Fleeger, FSU

Dr. James Kennett, UCSB

Dr. Jeff Drazen, UH

We will return to terminate this experiment, collect samples, and recover all sensors and associated gear in January 2005.  

